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PREVENT BATTERY CELL SWELLING, SYSTEM FOR CHARGING SECONDARY BATTERY, 
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(57) The present invention relates to a secondary
battery, which detects a displacement of a gas discharg-
ing part and prevents battery cell swelling, and a system
for charging a secondary battery and a method of man-
ufacturing a secondary battery. The secondary battery
include a gas discharging part, which is positioned at one
end of a sealing part that seals an electrode assembly
and induces a discharge of gas by weakening bonding
force more than other attachment portions of the sealing
part, and a detecting part which detects a displacement
generated in the gas discharging part and generates an
electric signal.
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Description

[Technical Field]

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 10-2015-0153078 filed
in the Korean Intellectual Property Office on November
2, 2015, the entire contents of which are incorporated
herein by reference.
[0002] The present invention relates to a secondary
battery, which detects a displacement of a gas discharg-
ing part and prevents swelling of a cell, and a system and
a method of charging a secondary battery, and more par-
ticularly, to a secondary battery, which includes a gas
discharging part, which is positioned at one end of a seal-
ing part that seals an electrode assembly and induces a
discharge of gas by weakening bonding force compared
to other attachment portions of the sealing part, and a
detecting part, which detects a displacement generated
in the gas discharging part and generates an electric sig-
nal, to induce a discharge of gas inside a battery and
control the quantity of charging current of the battery and
secure stability of the secondary battery, thereby pre-
venting battery cell swelling by detecting a displacement
of the gas discharging part, and a system for charging a
secondary battery and a method of manufacturing a sec-
ondary battery.

[Background Art]

[0003] A lithium secondary battery is fabricated by as-
sembling a cathode material, an anode material, an elec-
trolyte, and a separation film, and does not use heavy
metal, such as mercury (Hg) or cadmium (Cd), so that
the lithium secondary battery is environmentally friendly,
has a higher output voltage than that of an existing bat-
tery, and has a large capacity. Owing to a characteristic
of a light lithium atom, the lithium secondary battery is
widely used in a superlight electronic product, such as a
mobile phone and a camcorder, and recently, the use of
the lithium secondary battery is expanded to an electric
vehicle and a usage, such as energy storage, according
to the development of a large capacity technology.
[0004] The lithium secondary battery is divided into a
general lithium ion battery which uses a liquid electrolyte
and a lithium ion polymer battery which uses an electro-
lyte in a form of gel or a solid polymer according to the
kind of electrolyte. Further, the lithium secondary battery
is divided into a cylindrical shape and a square shape
according to a shape of the battery.
[0005] A lithium ion polymer battery adopting a method
of using a completely solid-type electrolyte among the
lithium ion polymer batteries is not generally used well
because of low ion conductivity of the electrolyte.
[0006] The lithium ion polymer battery does not have
an electrolyte leakage problem or has a simple method
of preventing a leakage of the electrolyte, compared to
a general lithium ion battery using a liquid electrolyte.

The lithium ion polymer battery uses a metal can or has
a pouch form formed with multiple layers of metal foil and
a polymer, thereby preventing an electrolyte from leak-
ing.
[0007] When a pouch is used as a battery case, the
lithium ion polymer battery has an advantage in that it is
possible to remarkably decrease weight of the battery
compared to the case where the metal can is used. Alu-
minum is generally used as a metal for foil forming an
exterior layer of the pouch. A polymer layer forming an
interior layer of the pouch is mainly formed of polypro-
pylene, which protects the metal foil from the electrolyte
and prevents a cathode, an anode, and electrode taps
from being shortcircuited.
[0008] In the lithium secondary battery, lithium ions
(Li+) move from a cathode to an anode during discharg-
ing, and lithium ions (Li+) move from the anode to the
cathode during charging, so that the lithium secondary
battery accompanies an electrochemical reaction inside
the battery. According to the electrochemical reaction,
the lithium secondary battery is repeatedly contracted
and expanded, and discharges gas.
[0009] Further, in the secondary battery, when an over-
current flows by overdischarging or a short-circuit, a tem-
perature inside the battery increases and a phase change
is generated from the liquid electrolyte to gas, and for
this reason, a pressure inside the battery increases.
[0010] In the case of the pouch-type lithium secondary
battery, it is possible to decrease weight of the battery
as described above, but the pouch-type lithium second-
ary battery has a problem in that strength of the foil-type
metal layer forming the exterior layer of the pouch is
weak, so that it is impossible to sufficiently endure a pres-
sure of the internal gas. Accordingly, when the battery is
expanded by gas generated inside the battery, perform-
ance of the battery deteriorates and as a result, a life of
the battery is decreased.
[0011] Particularly, a lithium cobalt oxide (LiCoO2) cur-
rently widely used in the lithium secondary battery has
an advantage of high capacity and output, but has a char-
acteristic that a material structure is unstable during
charging or discharging, so that when an overcurrent
flows by a short-circuit and the like, this may lead to an
explosion and a fire.
[0012] In order to solve the problem due to the gener-
ation of the gas inside the lithium secondary battery, var-
ious research has been currently conducted. However,
in the existing research, only a means for discharging
gas inside the battery is simply provided, or a strain gauge
is directly mounted in an electrode assembly, so that a
thickness of the battery is increased.
[0013] Accordingly, research for maintaining the ad-
vantages of the pouch-type secondary battery, efficiently
removing gas generated inside the battery, and minimiz-
ing a battery cell swelling phenomenon and controlling
charging by detecting a deformation of a battery case
due to the gas generated inside the battery at an early
stage has been emphasized than ever.
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[Detailed Description of the Invention]

[Technical Problem]

[0014] An object of the present invention is to provide
a secondary battery, which includes a gas discharging
part, which is positioned at one end of a sealing part that
seals an electrode assembly and induces a discharge of
gas by weakening bonding force compared to other at-
tachment portions of the sealing part, and a detecting
part, which detects a displacement generated in the gas
discharging part and generates an electric signal, to in-
duce a discharge of gas inside a battery and control the
quantity of charging current of the battery and secure
stability of the secondary battery, thereby preventing bat-
tery cell swelling by detecting a displacement of the gas
discharging part, and a system for charging a secondary
battery and a method of manufacturing charging a sec-
ondary battery.

[Technical Solution]

[0015] According to an exemplary embodiment of the
present invention, a secondary battery, which detects a
displacement of a gas discharging part and prevents bat-
tery cell swelling, includes: a gas discharging part which
is positioned at one end of a sealing part that seals an
electrode assembly, and induces a discharge of gas, in
which the gas discharging part induces the discharge of
gas by weakening bonding force compared to other at-
tachment portions of the sealing part.
[0016] The gas discharging part may be thicker than
other attachment portions of the sealing part by weakly
performing thermo-compression compared to other at-
tachment portions of the sealing part.
[0017] The secondary battery may further include a de-
tecting part which detects a displacement generated in
the gas discharging part and generates an electric signal.
[0018] The detecting part may be a strain gauge.
[0019] The detecting part may be a piezoelectric ele-
ment.
[0020] The gas discharging part may be thicker than
other attachment portions of the sealing part by weakly
performing thermo-compression compared to other at-
tachment portions of the sealing part.
[0021] The detecting part may be a strain gauge.
[0022] According to an exemplary embodiment of the
present invention, a system for charging a secondary bat-
tery, which detects a displacement of a gas discharging
part and prevents battery cell swelling, includes: a gas
discharging part which is positioned at one end of a seal-
ing part that seals an electrode assembly, and induces
a discharge of gas; a detecting part which detects a dis-
placement generated in the gas discharging part and
generates an electric signal; and a control unit which re-
ceives the electric signal generated by the detecting part
and controls charging of the secondary battery.
[0023] The gas discharging part may induce the dis-

charge of gas by weakening bonding force compared to
other attachment portions of the sealing part.
[0024] The gas discharging part may be thicker than
other attachment portions of the sealing part by weakly
performing thermo-compression compared to other at-
tachment portions of the sealing part.
[0025] The detecting part may be a strain gauge.
[0026] The detecting part may be a piezoelectric ele-
ment.
[0027] The control unit may adjust the quantity of cur-
rent flowing in a charging electrode of the secondary bat-
tery according to the electric signal generated in the de-
tecting part.
[0028] The control unit may block a charging current
according to the electric signal generated in the detecting
part.
[0029] According to an exemplary embodiment of the
present invention, a method of for manufacturing a sec-
ondary battery, which detects a displacement of a gas
discharging part and prevents battery cell swelling, in-
cludes: accommodating an electrode assembly in a bat-
tery case; and forming a gas discharging part, which is
thicker than other attachment portions, at one end of a
sealing part that seals the battery case by weakly per-
forming thermo-compression compared to other attach-
ment portions of the sealing part.

[Advantageous Effects]

[0030] According to one aspect of the present inven-
tion, the gas discharging part, which is positioned at one
end of a sealing part that seals an electrode assembly
and induces a discharge of gas by weakening bonding
force more than other attachment portions of the sealing
part, and the detecting part which detects a displacement
generated in the gas discharging part and generates an
electric signal are included, so that it is possible to induce
a discharge of gas generated inside a secondary battery,
a strain gauge is not directly mounted in the electrode
assembly and thus a thickness of the battery is not in-
creased, it is possible to control the quantity of charging
current of the battery by detecting a displacement of the
gas discharging part, and it is possible to prevent explo-
sion and fire according to a generation of an overcurrent
and thus secure stability of the secondary battery.

[Brief Description of Drawings]

[0031]

FIG. 1 is a diagram schematically illustrating a sec-
ondary battery which detects a displacement of a
gas discharging part and prevents battery cell swell-
ing according to an exemplary embodiment of the
present invention.
FIG. 2 is a diagram schematically illustrating a sealed
state of the gas discharging part in the secondary
battery which detects a displacement of a gas dis-
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charging part and prevents battery cell swelling ac-
cording to the exemplary embodiment of the present
invention.
FIG. 3 is a diagram schematically illustrating an
opened state of the gas discharging part in the sec-
ondary battery which detects a displacement of a
gas discharging part and prevents battery cell swell-
ing according to the exemplary embodiment of the
present invention.
FIG. 4 is a diagram schematically illustrating a sys-
tem for charging a secondary battery which detects
a displacement of a gas discharging part and pre-
vents battery cell swelling according to an exemplary
embodiment of the present invention.

[Mode for carrying out the invention]

[0032] The present invention will be described in detail
below with reference to the accompanying drawings.
Herein, repeated descriptions and the detailed descrip-
tion of a publicly known function and configuration that
may make the gist of the present invention unnecessarily
ambiguous will be omitted. Exemplary embodiments of
the present invention are provided so as to more com-
pletely explain the present invention to those skilled in
the art. Accordingly, the shape, the size, etc., of elements
in the figures may be exaggerated for a clearer explana-
tion.
[0033] Throughout the specification and the claims,
unless explicitly described to the contrary, the word "in-
clude/comprise" and variations such as "includes/com-
prises" or "including/comprising" mean further including
other constituent elements, not excluding the other con-
stituent elements.
[0034] In addition, the term "... unit" described in the
specification means a unit for processing at least one
function and operation and may be implemented by hard-
ware components or software components and combi-
nations thereof.
[0035] FIG. 1 is a diagram schematically illustrating a
secondary battery 100 which detects a displacement of
a gas discharging part and prevents battery cell swelling
according to an exemplary embodiment of the present
invention.
[0036] Referring to FIG. 1, the secondary battery 100
which detects a displacement of a gas discharging part
and prevents battery cell swelling according to the ex-
emplary embodiment of the present invention may in-
clude a gas discharging part 112 and a detecting part
120. The secondary battery 100 which detects a dis-
placement of the gas discharging part and prevents bat-
tery cell swelling illustrated in FIG. 1 is the exemplary
embodiment, and constituent elements illustrated in FIG.
1 are not limited to the exemplary embodiment illustrated
in FIG. 1, and may be added, changed, or removed as
necessary. In the meantime, in the present specification,
detailed descriptions of publicly known constituent ele-
ments, except for the main configuration, will be omitted.

[0037] The gas discharging part 112 may be positioned
at one end of a sealing part that seals an electrode as-
sembly and induce a discharge of gas.
[0038] The electrode assembly is formed of a cathode
plate, an anode plate, and a separator for generating a
predetermined current. The electrode assembly has a
structure, in which the plurality of cathode plates, sepa-
rators, and anode plates are sequentially stacked, like
an electrode assembly in the related art, and a cathode
tap and an anode tap formed at one side of each of the
plurality of cathode plates are connected to a cathode
terminal 115 and an anode terminal 116 of the battery,
respectively.
[0039] The battery case 110 may surround the elec-
trode assembly to seal the electrode assembly. The bat-
tery case 110 may have a form of a metal can or a pouch.
A foil-type metal layer may be formed at an external side
of the battery case 110, and one or more polymer layers
may be formed at an internal side of the battery case 110.
[0040] The battery case 110 may include a sealing part
111 sealing the electrode assembly.
[0041] The sealing part 111 may be formed by a ther-
mo-compression method of arranging sealing part con-
tact surfaces 113 to be in contact with each other, heating
the sealing part contact surfaces 113, and then applying
force to the sealing part contact surfaces 113. In this
case, the cathode terminal 115 and the anode terminal
116 of the battery may be exposed to the outside. The
sealing part 111 is flatly and evenly formed in a circum-
ference of the battery case 110 to prevent an electrolyte
inside the battery from leaking and protect the electrode
assembly from an external environment.
[0042] The gas discharging part 112 may induce a dis-
charge of gas by weakening bonding force compared to
other attachment portions of the sealing part 111. The
gas discharging part 112 may be a portion which is de-
signed to prevent gas from leaking through other attach-
ment portions of the sealing part 111 and exclusively al-
low gas to be discharged.
[0043] The bonding force of the attachment portion
may be adjusted according to a particular embodiment
form in consideration of an internal structure of the elec-
trode assembly, the kind of electrolyte, the quantity of
gas and expansion force generated inside the battery,
and the like.
[0044] The gas discharging part 112 is thermo-com-
pressed at a weaker level than those of other attachment
portions of the sealing part 111, so that the gas discharg-
ing part 112 may be thicker than other attachment por-
tions. More particularly, when gas discharging part con-
tact surfaces 114 are arranged to be in contact with each
other, and then low heat is applied or low force is applied
to the gas discharging part contact surfaces 114 com-
pared to other attachment portions of the sealing part
111, or thermo-compression is weakly performed by ap-
plying low heat and low force, the gas discharging part
112 may be thicker than other attachment portions of the
sealing part 111.
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[0045] The detecting part 120 may detect a displace-
ment generated in the gas discharging part 112 and gen-
erate an electric signal.
[0046] When gas is generated by an electrochemical
reaction inside the battery, the internal portion of the bat-
tery is expanded. The gas discharging part 112 having
the relatively lower bonding force than other attachment
portions of the sealing part 111 may be opened by the
internal expansion force.
[0047] FIG. 2 is a diagram schematically illustrating a
sealed state of the gas discharging part in the secondary
battery which detects a displacement of a gas discharg-
ing part and prevents battery cell swelling according to
the exemplary embodiment of the present invention.
[0048] The detecting part 120 may be a strain gauge.
The strain gauge refers to an element which generates
an electric signal when a mechanically minimal change
is generated. The strain gauge may include all of the
materials, elements, and devices, which convert a me-
chanical change amount into an electric signal, as well
as a metal resistance strain gauge and a semiconductor
strain gauge.
[0049] The detecting part 120 may be a piezoelectric
element. The piezoelectric element may include all of the
elements which generates an electric signal by using a
phenomenon in which electric polarization is present
when a mechanical strain occurs.
[0050] When the detecting part 120 is mounted in the
gas discharging part 112, it is possible to prevent a thick-
ness of the battery from increasing compared to the case
where the detecting part is directly mounted in the elec-
trode assembly, and it is possible to more early detect
the swelling of the battery cell by converting a displace-
ment of the gas discharging part by the gas generated
inside the battery into an electric signal.
[0051] FIG. 4 is a diagram schematically illustrating a
system 200 for charging a secondary battery which de-
tects a displacement of a gas discharging part and pre-
vents battery cell swelling according to an exemplary em-
bodiment of the present invention.
[0052] The system 200 for charging a secondary bat-
tery which detects a displacement of a gas discharging
part 112 and prevents battery cell swelling according to
the exemplary embodiment of the present invention may
include a gas discharging part 112, a detecting part 120,
and a control unit 130.
[0053] The gas discharging part 112 may induce a dis-
charge of gas by weakening bonding force compared to
other attachment portions of a sealing part 111.
[0054] The gas discharging part 112 is thermo-com-
pressed at a weaker level than those of other attachment
portions of the sealing part 111, so that the gas discharg-
ing part 112 may be thicker than other attachment por-
tions.
[0055] The detecting part 120 may be a strain gauge.
[0056] The detecting part 120 may be a piezoelectric
element.
[0057] The gas discharging part 112 and the detecting

part 120 are the same as those described in the second-
ary battery 100 which detects a displacement of the gas
discharging part and prevents battery cell swelling ac-
cording to the exemplary embodiment of the present in-
vention, so that the detailed description thereof will be
omitted.
[0058] The control unit 130 may adjust the quantity of
current flowing in a charging electrode of the secondary
battery according to an electric signal generated in the
detecting part 120. The control unit 130 may determine
a charging state of the battery and adjust the quantity of
charging current based on the electric signal received
from the detecting part 120.
[0059] For example, when the electric signal received
from the detecting part 120 is small, that is, a displace-
ment of the gas discharging part 112 is small, the quantity
of gas discharged from the internal side of the battery is
small, so that the control unit 130 may control the quantity
of charging current flowing in a cathode terminal 115 and
an anode terminal 116 which are the charging electrodes
to increase.
[0060] In contrast, when the electric signal received
from the detecting part 120 is large, that is, a displace-
ment of the gas discharging part 112 is large, the quantity
of gas discharged from the internal side of the battery is
large, so that the control unit 130 may control the quantity
of charging current flowing in the cathode terminal 115
and the anode terminal 116 which are the charging elec-
trodes to be decreased.
[0061] The control unit 130 may bock the charging cur-
rent according to the electric signal generated in the de-
tecting part 120. The control unit 130 may include a cir-
cuit, which completely blocks the charging current when
the electric signal received in the detecting part 120 is
larger than a predetermined value. The circuit may be
implemented by programmed software or hardware,
such as a fuse, and may also be implemented by using
both software and hardware.
[0062] For example, the control unit 130 may be a sys-
tem for transmitting a signal to a micro controller unit
(MCU) of a battery management system (BMS) and con-
trolling a relay or transmitting a signal to a current block-
ing device, such as a fuse, and blocking the charging
current.
[0063] Whether to block the charging current by the
control unit 130 when the electric signal exceeds a spe-
cific value is not particularly determined, and may be ran-
domly determined in consideration of the quantity of gas
generated inside the battery, expansion force, durability
of a battery case 110, and an expected life of the battery,
and the like, and may be varied according to a particular
implementation type.
[0064] In comprehensively investing an operation
mechanism of the system for charging a secondary bat-
tery which detects a displacement of the gas discharging
part and prevents battery cell swelling, when the large
quantity of gas is discharged from the internal side of the
battery and a displacement of the gas discharging part
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112 is generated by the internal expansion force, the de-
tecting part 120 generates an electric signal and trans-
mits the generated electric signal to the control unit 130,
and the control unit 130 controls a charging current,
thereby preventing a risk of explosion and fire of the sec-
ondary battery.
[0065] A method of manufacturing a secondary battery
which detects a displacement of a gas discharging part
and prevents battery cell swelling according to an exem-
plary embodiment of the present invention will be de-
scribed below.
[0066] The method of manufacturing a secondary bat-
tery may include accommodating an electrode assembly
in a battery case, and then forming a gas discharging
part which is thicker than other attachment portions of a
sealing part at one end of the sealing part, which seals
the battery case, by weakly performing thermo-compres-
sion compared to other attachment portions.
[0067] A method of forming the electrode assembly
may use the foregoing publicly known invention, so that
a detailed description thereof will be omitted.
[0068] In the forgoing, the specific exemplary embod-
iment of the present invention has been illustrated and
described, but it is apparent to those skilled in the art that
the technical spirit of the present invention is not limited
by the accompanying drawings and the described con-
tents, and may be modified in various forms without de-
parting from the spirit of the present invention, and the
modifications are considered to belong to the claims of
the present invention without departing from the spirit of
the present invention.

Claims

1. A secondary battery, comprising:

a gas discharging part which is positioned at one
end of a sealing part that seals an electrode as-
sembly, and induces a discharge of gas,
wherein the gas discharging part induces the
discharge of gas by weakening bonding force
compared to other attachment portions of the
sealing part.

2. The secondary battery of claim 1, wherein the gas
discharging part is thicker than other attachment por-
tions of the sealing part by weakly performing ther-
mo-compression compared to other attachment por-
tions of the sealing part.

3. The secondary battery of claim 1, further comprising:

a detecting part which detects a displacement
generated in the gas discharging part and gen-
erates an electric signal.

4. The secondary battery of claim 3, wherein the de-

tecting part is a strain gauge.

5. The secondary battery of claim 3, wherein the de-
tecting part is a piezoelectric element.

6. A system for charging a secondary battery, the sys-
tem comprising:

a gas discharging part which is positioned at one
end of a sealing part that seals an electrode as-
sembly, and induces a discharge of gas;
a detecting part which detects a displacement
generated in the gas discharging part and gen-
erates an electric signal; and
a control unit which receives the electric signal
generated by the detecting part and controls
charging of the secondary battery.

7. The system of claim 6, wherein the gas discharging
part induces the discharge of gas by weakening
bonding force compared to other attachment por-
tions of the sealing part.

8. The system of claim 7, wherein the gas discharging
part is thicker than other attachment portions of the
sealing part by weakly performing thermo-compres-
sion compared to other attachment portions of the
sealing part.

9. The system of claim 6, wherein the detecting part is
a strain gauge.

10. The system of claim 6, wherein the detecting part is
a piezoelectric element.

11. The system of claim 6, wherein the control unit ad-
justs the quantity of current flowing in a charging
electrode of the secondary battery according to the
electric signal generated in the detecting part.

12. The system of claim 6, wherein the control unit blocks
a charging current according to the electric signal
generated in the detecting part.

13. A method of manufacturing a secondary battery, the
method comprising:

accommodating an electrode assembly in a bat-
tery case; and
forming a gas discharging part, which is thicker
than other attachment portions, at one end of a
sealing part that seals the battery case by weak-
ly performing thermo-compression compared to
other attachment portions of the sealing part.
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